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[57] ABSTRACT
A self-locking cable tie for forming a plurality of wires

~ or the like into a bundle. The tie comprises a stretched

elongate flexible strap portion for positioning about the
wires. The strap portion 1s made of a plastic material
comprising stretch-oriented molecules. An integral
head portion extends from one end of the strap portion
and has a strap entrance face, a strap exit face, and a
generally transverse aperture extending from the strap
entrance face to the strap exit face for receiving the
distal end of the strap portion. The aperture has a pre-
determined strap path therethrough. The tie also in-
cludes a locking means non-integral with the head por-
tion and which has a free end portion extending into
the strap path and toward the strap exit face. The free

‘end portion and the strap portion each have an engage-

able component for causing a localized stress concen-
tration in the strap portion. Insertion of the distal end
of the strap portion into the aperture from the strap
entrance face causes the strap portion to interfere with
and to deflect the free end portion to permit tightening
of the tie around the wires. The engageable compo-

nents cause the localized stress concentration in the
strap portion upon application of withdrawal forces to
enable the free end portion to pierce the strap portion

and prevent retrograde movement thereof.

26 Cléims, 16 Drawing Figures
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CABLE TIE AND METHOD FOR MAKING SAME
This 1s a continuation of applicaton Ser. No. 495,012
filed Aug. 5, 1974, and now abandoned.
As a method of making a cable tic from a molded 5

part having an elongate strap portion made of a plastic
material comprising stretch-orientable molecules, the
Invention comprises several steps. The molded part
includes a head portion having a strap entrance face, a
strap exit face, and a generally transverse aperture 10
extending between the faces. The aperture includes a
predetermined strap path therethrough. The method
includes the following steps:

a. stretching the strap portion in its longitudinal di-
rection until its molecular structure is oriented; and 15
b. securely inserting locking means whih has a free

end portion into the head portion to provide an inter-
ference fit between the strap portion and the free end
portion, the last-mentioned two portions each having
an engageable component for causing a localized stress 20

concentration in the strap portion upon application of
withdrawal forces to the strap portion so that the free

end portion can pierce the strap pOI‘thI} and prevent
retograde movement thereof.

BACKGROUND OF THE INVENTION

- This mvention relates to cable ties and more particu-
larly to self-locking cable ties molded from a stretch-
orlented plastic material.

Heretofore cable ties have been molded to the di- 30
mensions of the end product. In order for such ties to
meet tensile strength requirements, the strap portions
of such ties had a relatively large cross-sectional area.
This large area was required because the molecules of
the molded thermoplastic material were relatively un- 35
oriented and, accordingly, the material lacked the
strength of material which was stretch-oriented. Addi-
tionally, difficulties were encountered in molding ties
having a long strap portion because increased heat and
pressure were required to completely fill the mold cav- 40
ity. The increased heat may tend to cause degradation
of the thermoplastic material while the increased pres-
sure could cause the mold to pump open (flash). Exam-
ples of prior art molded cable ties are shown in U.S.
Pat. Nos. 3,186,047 and 3,660.869. . 45

Straps of stretched thermoplastic material have been
proposed for bundling packages or a plurality of ob-
jects and for attaching tags and buttons to clothing.
Examples of such straps are shown in U.S. Pat. Nos.
3,444,597 and 3,447,207. Such prior art straps have 50
usually not been self-locking and required separate
crimp connectors for application to an {werlapped por-
tion of the strap. -

One self-locking stretched strap has been proposed
which includes an elongate strap portion having a plu- 55
rality of transverse rungs and a head portion having an
integral locking pawl which is biased to a position be-
tween consecutive rungs. Of course, it has only locking
positions corresponding to the rungs. As it is not infi-
nitely adjustable, in certain applications it only pro- 60
vides a loose bundle or an overly tight bundle. Such a
ladder construction also requires a long head to ensure
there is a rung to engage the pawl upon cutoff of the
strap tail flush with the head. A long head is also
‘needed because sufficient space is required between 65

25

~ consecutive rungs to allow pawl movement: therebe-

tween. Of course, longitudinal stretching of such a
strap causes only the sides to increase in tensile

2
strength because the rungs are not stretched signifi-
cantly. Since the rungs do not contribute to the tensile
strength of the material, such a structure results in an
inefficient use of material. Also, this type of strap does
not provide a uniform pressure on the bundle because

~of the alternate rungs and apertures and because the
- stdes are harder than the rungs. Nonuniform pressure

on the bundle could cause an undesirable stress con-
centration on the bundled wires. Reference may be

‘made to U.S. Pat. No. 3,766 608.

SUMMARY OF THE INVENTION

Among the several objects of the present invention

~ may be noted the provision of an improved cable tie;

the provision of such a cable tie which has high tensile
strength with reduced cross-sectional area and which,
accordingly, requires much less material for fabrica-
tion; the provision of such a cable tie which is self-lock-
ing and infinitely adjustable, the provision of such a tie
which provides generally uniform pressure on the bun-
dled wires and provides reduced bundle weight; the
provision of such a tie which has a low profile head, and
the provision of such a cable tie which is reliable in use,
has long service life, and is simple and economical to
manufacture. Other objects and features of the inven-
tion will be in part pointed out hereinafter, and in part

_apparent

Briefly, a self—lockmg cable tie of the present inven-
tion for forming a plurality of wires into a bundle com-
prises a stretched elongate flexible strap portion for
positioning about the wires, an integral head portion

‘extending from one end of the strap portion, and a

locking means carried by the head portion. The strap
portion 1s made of a plastic material comprising
stretch-oriented molecules. The head portion includes
a generally transverse aperture for receiving the strap
portion and extends between head portion strap en-
trance and strap exit faces. The aperture includes a
predetermined strap path therethrough. The locking
means 1s non-integral with the head portion and has a
free end portion extending into the strap path and
toward the strap exit face. The free end porton and the
strap portion have engageable components for causmg
a localized stress concentration in the strap portion.
Accordingly, insertion of the distal end of the strap
portion into the aperture from the strap entrance face
causes the strap portion to interfere with and deflect
the free end portion to permit tightening of the tie.
Upon application of withdrawal forces, the engageable
components cause the localized stress concentration to
enable the free end portion to pierce the strap portion
and prevent retrograde movement thereof.

A method of making a cable tie from a molded part
made of a plastic material comprising stretch-orienta-
ble molecules includes several steps. The molded part -
includes an elongate strap portion and an integral head

portion extending from the strap porton having a strap

entrance face, a strap exit face, and a generally trans-
verse aperture extending between the faces. The steps

of the method include:

a. stretching the strap portion in its longitudinal di-
rection until its molecular structure is oriented: and
b. securely inserting locking means which has a free
end portion into the head portion to provide an
Interference fit between the strap portion and the
- free end portion when the cable tie is assembled,
the last-mentioned two porttons having engageable
components for causing a localized stress concen-



.

tration in the strap portion upon applleaton of w1th-
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drawal forces to the strap portion so that the free

‘end porton can pierce the strap portion and pre-
vent retrograde movement thereof |

BRIEF DESCRIPTION OF THE DRAWINGS |

appear hereinafter. Cable tie 23 also includes an elon- o

gate tail 37 extending from strap portion 27. Tail 37 is

. preferaly bent out of the longitudinal direction of strap

FIG. 1 is a plan of a molded part before stretchmg '.

and cutting to form, in part, a cable tie of the present
invention;

FIG. 2 is a front elevatlonal wew of the part of FIG.
1. |
FIG. 3 is a sectional view generally on line 3—3 of
FIG. 2;

FIG. 4 is a sectlonal view generally on lme 4—-»4 of
' 15

FIG. 2;

FIG. 5 is a side elevatlonal view of a head portion of
the part of FIG. 1; |
FIG. 6 is a plan of the cable tie formed from the part

10

portion 27 towards strap entrance face 31. Compo-
nents of part 19, see FIG. 1, corresponding to compo- -
nents of cable tie 23 except for stretching and/or cut-
ting are designated by a prlme |

- As-molded nylon parts "have relatwely unoriented

“molecules. Stretching of the part causes orientation of
‘the molecular structure in the direction of the stretch.

~ After stretching, although the part 1s reduced 1n cross

. of FIG. 1 after stretching and cutting and after alocking _.

tie:
FIG. 7 1s a front elevatlonal view of the cable tie of
FIG. 6;

FIG. 8 is a sectlonal ViIEW generally on lme 8—8 of
FIG. 7;

FIG. 9 1s a sectional view of an alternate strap portton

which has an arcuate cross section;

FIG. 10 is a seetlonal vView generally on line 10 10
of FIG.7;
- FIG. 11 1S an end view of the head portlon of the
“cable tie of FIG. 6;

means has been inserted into the head portion of the .

20

25

30

section, it has high tensile strength and breaking
strength. That is, stretching causes the tensile strength
of the material to increase. Also the stretchmg causes
hardenmg of the material. |
As shown in FIGS. 1 and 2, as-molded part 19 in-

cludes a pulling lug 39 exten_dmg in opposite directions

from tail 37'. Before stretching, the cross section of

strap portion 27’ may be significantly larger than the

cross section of aperture 35. Part 19 is stretched be-

tween lug 39 and the junction of strap portion 27’ and -

‘head portion 29 until the molecular structure of the
-nylon in the strap porton is oriented and, preferably,

until the cross section thereof is substantially identical
to that of the strap entry section of aperture 35. The
length of the strap portion 27’ may be increased three

“times, for example, during the stretching operation.
Thus a long cable tie need not be molded to its final
- dimensions, but a relatively short tie can be molded and

stretched to the desired length thereby sxgmﬁcantly

' reducing the amount of material used, overcoming the

FIG. 12 1s a sectlonal view generally on lme 12—-12' -

of FIG. 6;

FIG. 13 1s stmllar to FIG. 12 and shows the lockmg '
means being deflected upon insertion of a strap portion

into the head portion;

35

FIG. 14 is similar to FIG. 12 and shows the loekmg-' '

means engaging the. strap portton upon attempted strap
withdrawal;

FIG. 15 is a plan of the head pomon of the cable tle
of FIG. 6 with the strap portlon inserted; and

‘problems attendant to molding a relatively long tie, and
-~ reducing the weight of the bundle. Tail 37’ has an in-
‘dentation 41’ extending longitudinally therealong. The

purpose of the indentation will appear hereinafter.
Aperture 35 mncludes a predetermined strap path
therethrough. This strap path is that portion of the

- aperture 35 occupied. by strap portion 27 when the

40

FIG. 16 is a sectional view of the cable tle of FIG. 6

positioned around a bundle of wires. |
Corresponding reference characters indicate corre-

~ sponding parts throughout the several views of the
drawings. | |

DESCRIP_T ION OF THE PREFERRED
- - EMBODIMENT |

- Referring 'to FIGS. le-S, an as_—-m_olded part IS gener-

ally indicated at reference numeral 19. As will appear
hereinafter, part 19 is stretched, cut, and provided with

a locking means 21 to form a self-locking high strength

cable tie 23, shown in FIGS. 6-8 and 10-11, of the

present invention, for forming a plurality of wires 23,
see FIG. 16, into a bundle which, usually has a gener-

ally circular cross section. Cable tie 23 comprises an

elongate flexible strap portion 27 made of a thermo-
- plastic material, such as nylon, comprising stretch-ori-

ented molecules and an integral head portion 29 ex-

tending from one end of strap portion 27, having a

- strap entrance face 31 and a strap exit face 33, and
having a generally transverse aperture 35 from face 31

to face 33 for receiving the distal end of strap portion
27. Aperture 35 includes a generally V-shaped strap
entry section extending from strap entrance face 31
and a generally flat strap exit section extending from
strap exit face 33. The purposes of these sections will

cable tie 23 1s disposed about a wire bundle as shown in
FIG. 16. Of course, for the particular embodiment
shown wherein strap portion 27 and the strap entry

section of aperture 35 are of substantially identical

- cross section, the strap path includes substantlally the |

45

| entlre strap entry section.

Lockmg means 21 1s non- mtegral w1th head portion
29 and 1s shown m FIGS. 6 and 11-16 as being consti-
tuted by a metallic barb or tongue having one end
portion 43 thereof securely embedded in a reinforcing

- rib portion 45 of head portion 29 adjacent strap en- :

50

35

trance face 31. Locking barb 21 extends therefrom
toward aperture 35 and strap exit face 33 at an acute

angle relative to the longitudinal direction of strap
portion 27. Barb 21 includes a free end portion 47
having at least one pointed protuberance 49 extending
into the strap path of aperture 35 for engaging strap
portion 27. Of course, a point is defined by the inter-

- section of at least three planes. Each of the pointed

protuberances 49 shown in FIG. 11 is defined by the

~ Intersection of the three planes in which lie: (a) the

60

65

beveled surface at the distal end of free end portion 47,

(b) the facing side of the locking means shown in FIG.
11, and (c) either of the right or left edges, as viewed in
FIG. 11 of the locking means. It will be appreciated
that the distal end of free end portion .47 could be
comprised of more than a single surface. More particu-

larly, strap portion 27 is non-flat and is shown as having

a generally V-shaped cross section, see FIG. 8, and has
a pair of diverging legs lying in more than a single




S

planc. Each of the legs has a longitudinally extending
side edge 51. An alternate strap portion 274, see FIG.
9, has an arcuate cross section and side edges 51a.
 The strap portion as shown in either of FIGS. 8 and 9,
comprises a non-flat cross section whereby an imagi-
nary plane as indicated at 56 in FIGS. 8 and 9, disposed
paraliel to the longitudinal axis of the strap portion and
contacting but not intersecting the surface of that part

~ of the cross section adjacent the strap portion edges 41,

41a, 1s spaced from a substantial portion of the surface
between the edges and nearest the plane 56. it will be
appreciated that stipules or bumps could be utilized
with the present invention to prevent the tie from slip-

ping on the bundle. Accordingly, the relationship be-

tween the plane 56 and the cross sections of FIGS. 8

and 9 1ignores the nonuniform effect on the cross sec-

tions due to any such stipules. The strap portion has an

inner surface that i1s adapted to be disposed towards the
bundle after the assembly of the cable tie around the
bundle and an outer surface adapted to be disposed
away from the bundle after the assembly of the cable
tie around the bundle. The inner and outer surfaces are
joined by the edge surfaces 51, 514, and as shown in
FIGS. 8 and 9, each of the inner and outer surfaces is
substantially non-flat. When cable tie 23 is positioned
around a wire bundle as shown in FIG. 16, side edges
51 initially engage wires 25 to restrain sliding of the tie
along the bundle. As tie 23 1s tightened, strap portion
27 tends to flatten so that the tie exerts generally uni-
form pressurc on the bundled wires. The cross-sec-
tional non-flat shape of strap portions 27, 27a, provide

the strap portion with greater column strength than a
flat strap portion thus facilitating threading around a

bundle, insertion of the strap through the aperture and
pushing of the strap into locking engagement with the
barb. It will be appreciated that the strap i1s normally
inserted into the aperture such that 1t i1s bent in a direc-
tion opposite to the direction that it is bent in threading
around the bundle. With a V-shaped cross-section, for
example, the column strength of the strap portion 1s
greater when the strap is bent with the apex of the “V?”

on the inside of the bend than when the strap 1s bent -

with the apex on the outside of the bend. Accordingly,

maximum threading force can be applied without col-

lapsing the pushed strap if the legs of the “V” are ori-

3,996,646

10

15

The free end portion 47 of barb 21 and strap portion
27 can be considered to each have an engageable com-
ponent for causing a localized stress concentration in
the strap portion so that upon application of with-
drawal forces, the free end portion 47 can pierce strap
portion 27 and prevent retrograde movement thereof.
The engageable components for causing a localized
stress concentration include pointed protuberances 49
and that part of strap portion 27 engaged by the protu-
berances 49. As best shown in FIG. 15, the free end
portion of barb 21 terminates in a line edge having 1ts
end points define the protuberances 49. The end points
project into the strap path farther tha the line edge
between the end points whereby point contact between
the barb and the strap portion to be engaged is ensured.
Providing such engageable components is highly desir-
able to ensure positive locking of the stretched cable

~ tie. As indicated above, stretching of the strap portion

20

23

causes it to harden as well as to increase in tensile and

breaking strength. If a flat hardened strap portion were
engaged by a barb edge, application of withdrawal
forces to the strap portion could cause it to slide along
the barb line edge due to lower localized stress concen-
tration. However, if the strap portion is engaged by a
pointed protuberance of the barb, application of with-
drawal forces, as will appear hereinafter, causes the
pointed protuberance to gouge or pierce the hardened

- strap portion due to the higher localized stress concen-

30

335

40

45

ented so that they extend toward the bundle when the

strap 1s installed. It will be appreciated that the non-flat
cross section of the cable tie of the present invention
could be utilized with unstretched cable ties that are
either used in the as-molded condition or used after
increasing the tensile strength and hardness by an alter-
native method, e.g. irradiation.

The strap entry section of aperture 35 1s also shown
as being V-shaped and has a pair of legs generally sym-
metrical about a plane through the longitudinal axis of
strap portion 27. The legs of the strap entry section

extend toward strap portion 27. Locking barb 21 is
generally rectangular and generally symmetrical about

the plane through the longitudinal axis of strap portion
27 with its free end 47 beveled, having a pair of pointed
protuberances or projections 49 extending into the
strap projection path of aperture 35. Pointed protuber-
ances 49 are constituted by corners of the free end

50

33

60

tration thereby to securely hold it from retrograde
movement relative to the head portion.

A rectangular barb having a line edge is relatively
easy to manufacture. Accordingly, it will be appreci-
ated that with the desire to utilize such a barb, the
preferred embodiment of the present invention pro-

vides a dual function in increasing the column strength
of the strap and ensuring point contact with a rectangu-
lar barb. Although a strap portion having a V-shaped
cross section is shown used in conjunction with a rect-
angular barb because a cable tie having these features
is relatively easy to manufacture, many locking means
- strap portion variations are envisioned as having en-
gageable components for causing such a high localized
stress concentration in the strap portion that it is
pierced by the lockmg means. These include a gener-
ally flat strap portion for engagement by a barb in the
shape of one or more spikes and a generally flat strap
portion having appendages such as stipules or one or
more longitudinally extending ribs for engagement by a
barb line edge, In addition to other non-flat strap con-

figurations. -

As best shown in FIGS. 11 and 12, head portion 29
has a trio of slots adjoining aperture 35. A first slot 52
extends from adjacent barb end portion 43 towards

strap exit face 33 to permit deflection of barb end

portion 47 toward the strap exit face upon insertion of
strap portion 27 into aperture 35. A second slot 33 1s
generally aligned with a slot S2 and extends oppositely
of strap portion 27 along strap exit face 33. It will be
appreciated that both slots 52 and 53 facilitate inser-
tion of barb 21 into head portion 29. A final slot 55 is
generally V-shaped and extends away from strap por-
tion 27 along strap entrance face 31 to facilitate

- threading of tail 37 and to provide a nest for that sec-

portion 47 of barb 21. One protuberance extends fore-

most into each leg of aperture 33. The generaally flat
strap exit section of aperture 35 allows the strap por-
tion to flatten as when the leading part of the strap
portion is cut off flush with head portion 29. |

635

tion of strap portion 27 adjacent aperture 35 when
cable tie 23 is disposed around a wire bundle.
Tapered tail 37 facilitates threading of strap portion
27 into aperture 35. As indicated above, tail 37 has a
longitudinally extending indentation or slot 41. Siot 41
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7

"_reeeiaes' pointed protuberances- 49 SO that tail 37 can-. '
be inserted into aperture 35 without interference of
- barb 21. That portion of tail 37 extending from strap -

exit face 33 can conveniently be used as a grip for

completion of tightening the tie around a wire bundle.

5

- Operation of cable tie 23 is as follows: Strap portion
27 1s positioned about the wires 25 to be bundled, and

tapered tail 37 1s inserted into aperture 35. When tie 23

is tightened around the bundle, strap portion 27 inter- =
feres with and deflects pointed protuberances 49 and -

10 -

barb end portion 47 toward strap exit face 33 as is

shown in FIG. 13. It will be appreciated that during

tightening, the protuberances 49 will tend to scratch

the surface of strap portion 27. After the tie has been
15
applied to strap portion 27, pointed protuberances 49

tightened around the bundle, if withdrawal forces are

deflect toward strap entrance face 31 until they se-

curely engage strap portion 27 by further piercing or

gouging, see FIGS. 14 and 15, thereby to positively
prevent retrograde movement of the hardened strap

~ portion 27.

20

A method of making a high strength cable tie 23 from. -

a molded part 19 of thermoplastic material comprising
- stretch-orientable molecules includes several steps.

The molded part has an elongate flexible strap portion

25

27’ and an integral head portion 29 extending from one |

end of the strap portion. Head portion 29 includes a

- strap entrance face 31, a strap exit face 33, and a gen-
erally transverse aperture 35 extending between the

faces. Aperture 35 includes a predetermlned strap pro-

30

jection path therethrough, and part 19 also includes a

tail 37’ extending from strap portion 27’. The method

includes the following non-sequential steps:
stretching the strap portion in its longitudinal direc-
tion until its molecular structure is oriented; and
securely inserting locking means 21 which has a free

‘end portion 47 into head portion 29 to provide an

interference fit between the strap portion and the
free end portion, the last-mentioned two portions
each having an engageable component for causing

35

8 | |
1 A self-lockmg cable tie for formmg a plural:ty of
wires or the like into a bundle, said tie comprising: .

a stretched elongate ﬂexible strap portion for posi-
tioning about said wires or the like and made of a
- plastic material comprrsmg stretch—orlented mole-
. cules; S -
‘a head portion mtegral with sald strap portlon ex-
tending from one end of said strap portion, having
a strap entrance face and a strap exit face, and
having a generally transverse aperture extending
from said strap entrance face to said strap exit face
for receiving the distal end of said strap portion,
said aperture having a predetermined strap path.
therethrough; and
loekmg means made of non-plastic material and car-
ried by said head portion and having a free end
portion extending into said strap path and toward
said strap exit face, said free end portion and said
strap portlon each having an engagable component
for causing such a high localized stress concentra-
- tion in said strap portion that said strap portion is
pierced by said free end portion, said engageable
- component of said free end portion comprising at .
least one sharply pointed protuberance which ex-
‘tends foremost into said strap path whereby upon
insertion of the distal end of the strap portion into
said aperture from said entrance face, the strap
portion interferes with and deflects' said free end
portion to permit tightening of said tie around said
wires or the like and whereby said engageable com-
~ ponents cause the localized stress concentration in
- said strap portion upon application of withdrawal
~ forces to enable said free end portion to pierce said
- strap portion and prevent retrograde movement of |
- said strap portion. - ..
2. A tie as set forth in claim 1 wherein said strap~

- portion has a V-shaped cross section.

3. A tie as set forth in claim 1 wherein said aperture '

-1s generally symmetrical about a plane through the

40

a localized stress concentration in the strap portion

upon application of withdrawal forces to the strap

portion to enable the free end portion 47 to pierce

the strap portion and prevent retrograde move-
ment thereof. |

- 45
| This method also includes the further step of remov-
- ing the distal end of tail 37, preferably by taper cutting

to facilitate threading of strap portion 27 into aperture

35. This last-mentioned step is to be perfonned after
stretching the strap portron

tion 27 of part 19 could be an exemplary 2 inches long

~and the length of strap portion 27 of cable tie 23 could

be, for example, 5 inches. The stretching step of the

- method could be performed, for example, with the
strap portion at a temperature of approximately 125°%

C. and at a stretching rate of one inch per second.
In view of the above, it will be seen that the several

objects of the invention are achreved and other advan-

tageous results attained.

50
‘Of course, many sizes of cable ties can be made using
the method described above. For example, strap por-

55

longitudinal axis of the strap portlon and wherein said

-aperture includes a strap entry section extending from
strap entrance face, said strap entry section including a

V-shaped portion with the legs thereof extending
toward said strap portion and wherein said free end
portion of the locking means has a pair of pomted
protuberances extending into said strap path. .

4. A tie as set forth in claim 3 wherein said locking -

means i is a generally rectangular metallic barb which is
generally symmetrical about said plane through the

longitudinal axis and wherein each of said protuber-
ances extends into one leg of said strap entry section
with each pointed protuberance being constrtuted by a
corner of said barb. |

5. A tie as set forth in claim 4 wherein the V-shaped

'portlon of said strap entry section and said strap por-

- tion have substantlally identical cross sections.

60

- As various changes could be made in the above con-

‘structions without departing from the scope of the

‘invention, it is intended that all matter contained in the

above description or shown in the accompanying draw-

ings shall be mterpreted as 1llustratwe and not in a

limiting sense.
What is claimed is:

6. A tie as set forth in claim 3 wherein said aperture

further includes a generally flat strap exit section ex-
. tending from said strap exit face and adjommg said

strap entry section.

7. A tie as set forth in clarm 1 whereiln sard strap_

portlon has an arcuate cross section.
8. A self-locking cable tie for forming a plurahty of

~wires or the like into a bundle, said tie comprising:
65

a stretched elongate flexible strap portion for posi-

~ tioning about said wires or the like and being made

of a plastic materral comprlsmg stretch-onented
molecules; |
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a head portion Integral with said strap portion ex-
tending from one end of said strap portion, having
a strap entrance face and a strap exit face, and
having a generally transverse aperture from said
strap entrance face to said strap exit face for re-

ceiving the distal end of said strap portion, said

aperture having a predetermined path to be filled
by said strap portion; and

locking means having end portions Wlth one of said
end portions embedded in said head portion and
with the other end portion extending into said pre-
determined path and toward said strap exit face,
said other end portion having a projection for en-
gaging said strap portion, said projection being

- sharply pointed with respect to that section of the

strap portion to be engaged by the projection and
extending foremost into said strap path whereby
upon insertion of the distal end of the strap portion
into said aperture from said strap entrance face,
the strap portion interferes with and deflects said
other end portion to permit tightening of said tie
around said wires or the like and whereby said
pointed projection pierces said strap portion upon
application of withdrawal forces to prevent retro-
grade movement of said strap portion.

9. A method of making a cable tie, for forrnmg
plurality of wires or the like into a bundle, from a
molded part having an elongate flexible strap portion
made of a plastic material comprising stretch-orienta-

ble molecules and further having a head portion inte-

gral with said strap portion having a strap entrance
face, a strap exit face and a generally transverse aper-

ture extending from said strap entrance face to said

strap exit face, said aperture includ‘ing strap path
therethrough, said method compnsmg the followmg
non-sequential steps:

stretching said strap portion in its longitudinal direc-.

tion until its molecular structure is oriented; and
securely inserting locking means which has a free end

portion into said head portion to pmvide an inter-

ference fit between said strap portlon and said free

end portion when the cable tie is assembled, the

last-mentioned two portions each having an en-
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gageable component for causing such a high local-

ized stress concentration in said strap portion that

upon application of withdrawal forces to the strap

portion said free end portion pierces said strap
portion and prevents retrograde movement
thereof, said engageable component of said free
end portion comprising at least one sharply pointed
protuberance which extends foremost into said
strap path.

10. A self-leekmg cable tie for formmg a plurahty of

wires or the like into a bundle, said tie comprising: -

an elongate flexible plastlc non-flat strap portion for

positioning about said wires or the like, said strap

the bundle and a cross section a part of which is
uniform over the major length of said tie, said strap
portion being shaped so that a plane parallel to the
longitudinal axis of the strap portion contacts the
pertpheral surface of said part of the cross section
adjacent said edges, but said plane does not inter-

“sect any part of said peripheral surface, with said

plane spaced from most of the portion of said pe-
ripheral surface which lies between the edges and

nearest the plane, said portion of said peripheral

surface constituting an inner surface of said strap;

45
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an integral head portlon extending from one end of
said strap portion, having a strap entrance face and
- a strap exit face, and having a generally transverse
aperture from said strap entrance face to said strap
exit face for receiving the distal end of said strap
portion, said aperture including a predetermined
strap path therethrough; and
‘locking means non-integral with said head portion
and carried by said head portion and having a free
end portion extending into said path and toward
said strap exit face, said free end portion and said
strap portion each having engageable means for
causing a localized stress concentration in said
strap portion whereby upon insertion of the distal
end of the strap portion into said aperture from
said strap entrance face, the strap portion nter-
feres with and deflects said free end portion to
- permit tightening of said tie around said wires or
the like and whereby said engageable means causes
- the localized stress concentration in said strap por-
tion upon application of withdrawal forces to en-
able said free end portion to pierce said strap por-
tion and prevent retrograde movement of said strap
portion, said inner surface being adapted to be
disposed toward said bundle whereby when the
cable tie is positioned around the bundle, the lat-
“eral edges of the strap engage the outer wires to
restrain sliding of the tie along the bundle and as
‘the tie is tightened, said strap portion tends to flat-
ten so that the tie exerts generally uniform pressure
on the bundled wires.
11. The tie of claim 10 wherein said strap portlon has
a generally V-shaped cross section.
~ 12. The tie of claim 11 wherein the legs of the “V”
are positioned so as to extend toward said bundle when
installed. |
13. The tie of claim 11 wherein said free end portion
comprises a projection that is pointed.

14. The tie of claim 13 wherein said projection 1s

pointed with respect to the strap portlon to be engaged
by said projection.

15. The tie of claim 10 whereln said strap portion has
a generally arcuate cross section.

16. The tie of claim 15 wherein the concave surface
of the arcuate cross section is positioned so as to extend
toward said bundle when installed. -

17. The tie of claim 15 wherein said free end portion
comprises a projection that 1s pointed.

18. The tie of claim 17 wherein said projection is
pointed: with respect to the strap portmn to be engaged
by said projection. .

19. The tie of claim 10 wherem said locking means
comprises a metallic barb having the free end portion
terminating in a line edge having a pair of end points,
said end points projecting into said strap path farther

than the line edge between said end points.
portion having a pair of lateral edges for engaging -

'20. The tie of claim 10 wherein said free end portion

comprises a projection that is sharply pointed with

respect to the strap portion to be engaged by said pro-

60 jection and wherein the strap portion is made of a plas-
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tic material comprising stretch-oriented molecules.
21. A self-locking cable tie for forming a plurality of
wires or the like into a bundle, said tie comprising:
an elongate flexible strap portion for positioning
about said wires or the like and being made of a
plastic matenal;
said strap portion having an inner surface adapted to
be disposed toward said bundle after assembly of



3 996 646

said cable tie around said bundle and an outer.

11

surface adapted to be disposed away from said
bundle after assembly of said cable tie around said -

bundle, said inner and outer surfaces bemg joined
by a pair of edge surfaces, each of said inner and |
outer surfaces being substantially non-flat over a

~substantial portion of the width of said strap;
“an integral head portion extending from one end of

- said strap portion, having a strap entrance face and
10
aperture from said strap entrance face to said strap
exit face for receiving the distal end of said strap
portion, said aperture including a predetermmed.

a strap exit face, and having a generally transverse

strap path therethough; and
- locking means non-integral with said head portlon
- and carried by said head portion and having a free

-end portion extending into said path and toward -
said strap exit face, said free end portion and said

strap portion each having an engageable compo-—
~nent for causing a localized stress concentration is

said strap portion, said edge surfaces being dis-
- posed closer the wires than most of the strap por--

tion intermediate said edge surfaces when the strap
- portion is loosely positioned about the wires so that
when the cable tie is positioned about the bundle,

sald edge surfaces engage the outer wires to re-

15
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strain sliding of the tie along the bundle and as the
tie is tightened, said strap portion tends to flatten .f

and exert generally uniform pressure on the bun-
dled wires, Wwhereby upon insertion of the distal end
of the strap portion into said aperture from said

- strap entrance face, the strap portion interferes

30

- with and deflects sald free end portton to permit

- tightening of said tie around said wires or the like

| and whereby said engageable components cause
- the localized stress concentration in said strap por-
tion upon application of withdrawal forces to en-

able said free end portion to pierce said strap por-
tion and prevent retrograde movement of said strap
portion.

35
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sald aperture havmg a predetermmed strap path_. .-

therethrough; and
- locking means made of non- plastlo materlal and car-

" ried by said head portion and having a free end
“portion extending into said strap path and toward
- said strap exit face, said free end portion and said
strap portion each having an engageable compo-
nent for causing such a high localized stress con-
¢entration 1n said strap portlon that sald strap por-
tion is pierced by said free end portlon one of said
engageable components comprising at least one
protuberance sharply pointed relative to the other |
~engagable component, said protuberance being
positioned to engage said other engageable compo-
‘nent prior to engagement of other parts of said one -
~ engageable component with said other engageable
- component whereby upon insertion of the distal
~ end of the strap portion into said aperture from
satd strap entrance face, the strap portion inter-
feres with and deflects said free end portion to -
permit tightening of said tie around said wires or
the like and whereby said engageable components
cause the localized stress concentration in said
- strap portion upon apphcatton of withdrawal forces
“to enable said free end portion to pierce said strap
portion and prevent retrograde movement of said
strap portion. -
25. A cable tie as set forth in clalm 24 wherein sald_-s
free end portion of said loeklng means comprlses sald |
protuberance. | | -

- 26. A method 'of maklng a oable tie, for formmg a:,'-_'_.' o
| -_"plurallty of wires or the like into a bundle, from a L
molded part having an elongate flexible strap portion .

made of a plastic material comprising stretch-orienta-

ble molecules and further having a head portion inte-
gral with said strap portion having a strap entrance =

- face, a strap exit face and a generally transverse aper-

~ ture extendmg from said strap entrance face to said '

~strap exit face, said aperture lncludmg a strap path

40

therethrough, said method comprlsmg the following

- non-sequential steps:

22. The tie of claim 21 wherein sald strap portlon has

a substantially uniform cross sectional thickness over a
‘major portion of the strap portion ]ength
23. The tie of claim 21 wherein said inner and outer

surfaces are substantially non-flat over a substantial

portion of the width of said strap portion when the
longltudmal axis of the tie is a stralght lme over the

major length of the tie.
24. A sclf-locking cable tie for formmg a plurality of
- wires or the like into a bundle, said tiec comprising:

a stretched elongate flexible strap portion for posi-

“tioning about said wires or the like and made of a
plastic material comprlsmg stretch-oriented mole-
cules; | - o
a head portion integral with said strap portlon eX-
- tending from one end of said strap portion, having

0
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a strap entrance face and a strap exit face, and

having a generally transverse aperture extending
from said strap entrance face to said strap exit face

- for receiving the distal end of said strap portion,

60
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| _stretchmg said strap portlon in its longltudmal direc-
tion until its molecular structure i1s oriented; and

' _' securely 1nsert1ng locking means which has a free end
45

portion into said head portion to provide an inter-
ference fit between said strap portion and said free

“end portion when the cable tie is assembled, the

 last-mentioned two portions each having an en-
- gageable component for causing such a high local-
ized stress concentration in said strap portion that
“upon application of withdrawal forces to the strap
portion said free end portion pierces said strap
portion and prevents- retrograde movement
thereof, one of said engageable components com-
prising at least one protuberance sharply pointed

protuberance being posmoned to engage said other
- engageable component prior to engagement of
- other parts of said one engageable component with

said other engageable component.

relative to the other engageable component, said ”
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